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Research on main controlling factors of shale oil productivity in Gaoyou Sag, Subei Basin
GE Zhengjun, CHEN Tingshan, WANG Zhilin, HONG Yafei, YAO Yuan, XIA Buyu, LU Xianrong, WANG Weilin
(Research Institute of Exploration and Development, Sinopec Jiangsu Oilfield Company, Yangzhou, Jiangsu 225009, China)

Abstract: The second member of the Funing Formation (hereinafter referred to as the Fu—2 member) in the Gaoyou Sag of the Subei Basin is
one of the important strata for continental shale oil exploration and development in eastern China. It is rich in shale oil resources and has
become a crucial successor field for increasing reserves and production in the Jiangsu oilfield. At present, this zone is still in the exploration
and evaluation stage, with a total of 8 pilot production wells put into production successively. Based on the analysis of production
characteristics and patterns of these wells, it was clarified that compared with sub—-member V, sub—member IV exhibited dynamic
characteristics such as earlier oil breakthrough, faster water—cut decline, and higher initial productivity. The study proposed to adopt
controlled—pressure production using a 3.0-4.0 mm choke to extend the flowing period and achieve long—term stable production. By
integrating the geological background and engineering practices of the research area, a comprehensive evaluation system was established,
encompassing 16 parameters in three categories: geological, engineering, and development factors. Geological parameters included total
organic carbon (TOC) content, free hydrocarbon (S,), maturity, pressure coefficient, and lithofacies type. Engineering parameters include
horizontal section length, sand and fluid addition intensity, stimulated reservoir volume, and fracture network complexity. Development
parameters include soaking time, well-opening pressure, oil pressure at stabilized water cut, flowback rate at stabilized water cut, hydraulic
pressure drop per thousand tons of fluid, and water—cut decline rate. Through statistical analysis and comprehensive multi—parameter
correlation analysis, the key controlling factors affecting productivity were clarified. For geological factors, TOC content, pressure coefficient,
and lithofacies type were the core parameters determining reservoir oil-bearing potential and energy foundation. For engineering factors, fluid

addition intensity and fracture network complexity had a significant impact on effective stimulated reservoir volume and flow conductivity. For
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development factors, oil pressure at stabilized water cut, flowback rate at stabilized water cut, and water—cut decline rate directly reflected the

reservoir energy maintenance capacity and fracturing fluid displacement efficiency, serving as important dynamic indicators for evaluating

development effectiveness. This study identifies the key controlling factors of shale oil productivity in the Fu—2 member of the Gaoyou Sag,

deepens the understanding of shale oil production patterns in this area, and provides a scientific basis and practical guidance for subsequent

shale oil estimated ultimate recovery (EUR) prediction and the formulation of cost—effective development strategies.

Keywords: Gaoyou Sag; multi-factor correlation analysis; water—cut decline rate; lithofacies type; fracture network complexity; flowback rate
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Fig.2  Oil pressure vs. time variation curves for 8 shale oil wells
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Table 1 Values of some parameters after normalization

A T

o w(T0C)  JIWGRE  GEMEAEE B e kNE R KRR RARE 420 d B
hylHF 0.64 0.68 0.60 0.49 0.75 0.87 0.28
hyl-1HF 0.79 0.76 0.66 0.50 0.50 0.86 0.14
hySHF 0.79 0.78 0.76 0.52 0.48 0.87 0.40
h2¢HF 1.00 1.00 0.98 0.74 0.21 0.96 1.00
hy7HF 0.89 0.81 1.00 1.00 0.04 0.94 0.44
hy3HF 0.80 0.68 0.92 0.58 0.08 0.87 0.36
hy4-1HF 0.79 0.72 0.87 0.16 0.98 1.00 0.23
hy4-2HF 0.52 0.65 0.92 0.32 1.00 0.94 0.21
tylHF 0.84 0.65 0.74 0.57 0.25 0.68 0.18

U r o Pearson HHOC R EG X AR i A R s YOS 0 SRRBAREA T 0.5~0.7 fURA Kk w5, E2 8 TOC
PAZ s X O n 4> A AR BIE VO n A RSP 21 AR S R P MR 5 7K ISl s 5 A OC R B4 X

MRIGGETE B AR SC R AOBOR  AURAZ R B AASE A T 0.3~<0.5 fURM R A IR, EZ 0 R 2% A A
PEBOR , $2 BEAR C R ORIV R IE S RO g 406 e AR 2830 RRUE B K IR HER AT s MG R B X HE /N T 0.3 48
BAERER T 0.7 AR N &, EEOARRR L A RAMEIR (R 2).

®2 BRSYERFHERXLRY

Table 2 Correlation coefficients between each parameter and cumulative oil production
T2 HL TS TR ZHL

— . BoEd REE T Ak
i o g TR KR M M i o ROFOPE Gol il p e
(T0C) RN XM KIE WE WE WRBL S W RS "

R B AR W

VLR H R 067 -0.01 -0.05 041 036 -0.09 001 090 0.3 059 -0.18 025 057 -047 -0.04 044
W90 d ZihEE 060 -0.03 0.3 028 028 -0.08 -0.08 079 0.3 048 005 047 067 -050 0.06 0.38
DLl 180 d B 063 0.02  -0.01 036 035 -005 -003 086 010 053 -006 032 058 -045 -0.03 0.38
ULl 300 d A 064 000 -0.08 038 034 -0.09 -005 087 010 056 -0.19 022 053 -046 -0.09 0.45
Bl 360 d B 065 001 -0.11 038 037 -0.10 -0.05 089 0.07 055 -021 018 052  -045 -0.12 042
U420 d 7=l 0.64 002 -0.10 039 037 -0.07 -0.06 0.89 0.07 054 -021 0.18 051 -0.44 -0.13 042
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